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INHIBITOR OF IMMUNOGLOBULIN E ANTIBODY PRODUCTION 

Field of the Invention 

This invention relates to a composition that inhibits 
the immunoglobulin E (IgE) antibody production and response 
in vivo . It also relates to the use of such composition in 
the prophylaxis and treatment of type I allergy-related 
diseases . 

Background of the Invention 

Allergies are classified into I to IV types, and the 
type I allergy is frequently observed and brings about 
bronchial asthma, some urticariay, allergic rhinitis, 
anaphylaxis etc. I type allergy is a biological reaction 
in which IgE antibody is involved, and the mechanism of 
this type of allergy consists of (1) production of IgE 
antibody by immunization of a living body with an antigen, 
(2) binding of the IgE antibody via IgE receptor to mast 
cells and basophils, (3) upon re-invasion of the antigen, it 
binds to the previous IgE antibody bound to the surfaces of 
mast cells and basophils, thereby forming cross-linkages 
between IgE receptors on these cells, (4) via various 
reactions such as inflow of Ca ion, chemical mediators such 
as histamine, leukotriene, eosinophil chemotactic factor of 
anaphylaxis ( ECF-A ) , platelet activating factor (PAF) are 
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released to develop the allergic symptom. 

The majority of known anti-allergy agents are anti- 
histamine agents or inhibitors of the release of chemical 
mediators. It is expected that a type of drugs whose working 
mechanism is based on the inhibition of the earliest step 
of occurrence of I type allergy, i.e. production of IgE 
antibody, can be a superior drug against this type of 
allergies, but as such a type of drug, there is no drug 
with sufficient efficacy. IPD (IPD-1151T, Suplatast 
Tosylate) is the only anti-allergy agent having some ability 
to inhibit the production of IgE antibody (Bio Industry, 
Vol. 13, No. 12, pp. 42-50 (1996)), and this compound has 
extremely weak inhibitory action on the production of IgE 
antibody . 

Summary of the Invention 

It is, therefore, an object of the present invention to 
provide a composition which inhibits the IgE antibody 
production and response and which is more potent than known 
agents or compositions in the anti-IgE antibody production 
inhibitory activity. 

According to the present invention, the above and other 
objects may be accomplished by proving a composition for 
inhibiting the IgE antibody production and response 
comprising a capsule component of Klebsiella oxytoca or 
Klebsiella pneumoniae, a fragment thereof produced by the 
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treatment of said capsule component with an acid, a base o 
a reducing agent. 

Detailed Description of the Invention 

Particularly preferable Klebsiella oxytoca is 
Klebsiella oxytoca strain TNM3 (FERM BP-4669, deposited 
with the National Institute of Bioscience Human-Technology 
Agency of Industrial Science and Technology, the Ministry 
of International Trade and Industry, Japan) or mutants 
thereof. Particularly preferable Klebsiella pneumoniae is 
Klebsiella pneumoniae strain K19 (Michel Beurret et al . , " 
Structural investigation of the capsular polysaccharide 
from Klebsiella K19 by chemical and N.M.R. analyses", 
Carbohydrate Research, 157:13-25 (1986)) or mutants 
thereof . 

These mutants can be generated by known mutagenesis 
means including exposure of Klebsiella oxytoca strain TNM3 
or Klebsiella pneumoniae strain K19 to radiation such as 
ultraviolet light, X-ray etc. or contacting it with 
chemical mutagens such as ethyl methane sulfonate (EMS), N 
methyl -N 1 -nitro-N-nitrosoguanidine ( MNNG ) etc . 

The presence or absence and the degree of inhibitory 
activity on igE antibody production, of the capsule 
component of these microorganisms or a fragment thereof 
obtainable by treating the capsule component with acid, ba 
or a reducing agent can be easily measured in the methods 
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described below. 

Klebsiella oxytoca strain TNM3 and Klebsiella 
pneumoniae strain K19 have polysaccharides as a capsule 
component having the following linkage mode and constituent 
molar ratio. That is, the capsule component is a 
polysaccharide having a repeating unit represented by the 
following formula: 

-> 2)-flt-L-Bha^-(l~*2)-a-D-Clc/,-(l-*3)-i9-D-Cal^-(l-*3)-flf-D-ClcUA^(l-^2)-a -L-Rhaj>-(1- 

4 
t 

a -l-Rhaj, 1 

wherein L-Rha is an L-rhamnose residue, D-Gal is a 
D-galactose residue, D-Glc is a D-glucose residue, and 
D-GlcUA is a D-glucuronic acid reside, and the numerical 
values in the small brackets indicate the positions of the 
glycoside linkage, and the proportions of respective 
monosaccharide residues constituting the polysaccharide 
chain in terms of moles are 0.8 to 1.2 for Rha (1 ;1.6 to 
2.4 for - 2) Rha (1 -* ;0.8 to 1.2 for 2) Glc (1 ? 0.8 to 1.2 

for -3Gal (1- ? and 0.8 to 1.2 for - 3)GlcUA(l-» 

4 
t 

The above polysaccharide or fragments thereof produced 
by the treatment of the polysaccharide with an acid, a base 
or a reducing agent exhibit a potent inhibitory activity 
against IgE antibody production and response in vivo. 
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Therefore, they are useful in the prophylaxis and treatment 
of type I allergy-related diseases. 

The capsular polysaccharide component is prepared by 
culturing the microorganism in a medium, wet sterilizing or 
ultrasonif icating the microorganism to release the capsular 
component into the medium, centrifuging the culture to give 
a supernatant, ultraf iltering the supernatant through a 
membrane having a fractionation molecular weight of 1 x 10 3 
such as available from Millipore. The polysaccharide occurs 
in the retainant fraction. 

The product resulting from the fragmentation of the 
capsule component can be obtained by treating the capsule 
component with an acid, a base or a reducing agent. 
Further, the treatment with a reducing agent can also be 
carried out by adding ferrous sulfate and EDTA to the 
medium while the microorganism is cultured. 

Klebsiella oxytoca strain TNM3 is particularly 
preferable in the present invention. Culture of 
microorganisms of the genus Klebsiella can be carried out 
generally according to the following method. That is, the 
medium for culture may be any medium insofar as the 
microorganisms of the genus Klebsiella can grow in it, and 
carbon and nitrogen sources, inorganic salts, and trace 
nutrient sources which are necessary for producing the 
desired capsule component are contained in it, and there is 
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no other limitation to the medium. 

The carbon source used may be e.g. glucose, lactose, 
maltose, xylose, mannitol, sucrose, rhamnose, arabinose, 
trehalose, raffinose etc. The nitrogen source used may be 
e.g. synthetic compounds such as nitrates, ammonium salts, 
urea etc., natural organic matter such as polypeptone, corn 
steep liquor, yeast extract, meat extract, delipidated 
soybean extract, peptide, amino acid etc. The inorganic 
salts used may be e.g. phosphates, potassium salts, 
sulfates, magnesium salts etc. The trace nutrient sources 
used may be e.g. yeast extract, various vitamins etc. As 
necessary, calcium salts, manganese salts etc. may be added 
to the medium. 

The medium used may be a solid or liquid medium. If 
the liquid medium is used, stationary culture may be used, 
but shake culture or shake culture under aeration is more 
preferable to achieve the desired capsule component in 
higher yield. The pH of the medium during culture is not 
particularly limited inasmuch as the pH is suitable for 
growth of the microorganism and simultaneously does not 
prevent the target capsule component from being produced. 
However, the pH range of 4 to 8 is usually preferable. The 
culture temperature is not particularly limited, but 
usually 20 to 35°C is preferable. The period of culture is 
suitably determined so as to maximize the production of the 
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target capsule component, but 1 to 7 days are usually 
preferable . 

The resulting culture itself can be used as an 
inhibitor of the production of IgE antibody after 
sterilization without purification. However, it is more 
preferable to remove the microorganism and to purify the 
desired capsule component. The removal of the microorganism 
can be carried out by releasing capsules from the 
microorganism by wet-sterilization, and subsequent 
centr if ugation and/or filtration in a usual manner. After 
removal of the microorganism, the culture may be further 
subjected to purification procedures: that is, a water 
miscible organic solvent such as methanol, ethanol , 
isopropanol, acetone or the like is added to the culture to 
form precipitates which are then dissolved in water, 
dialyzed against water and the dialysate is dried by such 
means as air drying, drying in hot air, spray drying, drum 
drying, drying under reduced pressure, lyophilization etc. 
For purification, other methods may be carried out. For 
example, use can be made of ultrafiltration (e.g. a 
membrane with a cut off molecular weight of lx 10* , 
manufacture by Millipore can be used for concentration) 
followed by drying the resulting concentrate, and as 
necessary, various kinds of column chromatography, such as 
ion exchange, gel filtration, and affinity and 
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precipitation or salting-out with quaternary ammonium salts, 
precipitation with organic solvent etc, are also used. 

The culture itself or the purified capsule component 
may be further subjected if desired to various treatments 
including addition of a reducing agent, acid or base 
hydrolysis, heating under pressure, ultr asonication etc. 
For acid or base hydrolysis, an acid such as sulfuric acid, 
hydrochloric acid etc. or an base is added preferably under 
regulated conditions to the culture after culturing the 
microorganism or to the capsule component purified as 
described above. 

For culture, a reducing agent may be added to the 
medium to such a level as not to decrease the amount of 
capsule component produced in the medium. As the reducing 
agent, a combination of ferrous sulfate and/or ferrous 
chloride and EDTA is preferable. 

The polysaccharides as the capsule component, or 
fragments obtained by treatment with acid, base or reducing 
agent, have an inhibitory activity on the production of IgE 
antibody, as described in the following test examples. 
Accordingly, these can be used as inhibitors of IgE antibody 
production or as agents for preventing or treating I type 
allergies. It was revealed that even after oral 
administration of 5 g/kg in an acute toxicity test on rat, 
the animal survived while the increase in weight of the 
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animal was similar to that of the control animal, and 
further there were no abnormalities in the appearance and 
autopsy. Therefore, the safety of these components in oral 
administration is considered to be high. 
Examples 

Hereinafter, the present invention is described in more 
detail by reference to several typical examples and test 
examples, which however are not intended to limit the scope 
of the present invention. 

Example 1 Culture of a microorganism of the genus 
Klebsiella and recovery of capsule component 

100 ml medium with the composition as shown in Table 1 
was introduced into a 500 ml flask and wet-sterilized for 20 
minutes by heating at 121°C . Klebsiella oxytoca TNM3 (FERM 
BP-4669) was cultured in a liquid medium with the 
composition shown in Table 2 under shaking for 3 days in a 
test tube and then inoculated via a loop of platinum into 
the medium of Table 1. The microorganism was subjected to 
reciproshake culture at 28°C for 1 day with shaking at 110 
strokes/min. 
Table 1 

(Medium Composition (weight-%)) 

glucose 2 % 

polypeptone 0.1 % 

potassium monohydrogen phosphate 0.15 % 
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magnesium sulfate, 7H 2 O 0.05 % 

vitamin Bi 0.0005 % 

biotin 0.000006 % 

calcium pantothenate 0.001 % 

nicotinamide 0-0005 % 

pH 6.5 
Table 2 

(Medium Composition (weight-%)) 

glucose 4 % 

polypeptone 0.1 % 

potassium monohydrogen phosphate 0.15 % 

magnesium sulfate, 7H 2 O 0.05 % 

vitamin B l 0.0005 % 

biotin 0.000006 % 

calcium pantothenate 0.001 % 

nicotinamide 0.0005 % 

pH 7 

The resulting culture, 400 ml, was inoculated into 15 L 
jar fermenter containing 8 L medium with the composition 
shown in Table 2 sterilized in the same manner as described 
above, and the microorganism was cultured for 95 hours under 
aeration at 5 L/min. with stirring at 28°C , during which 
the pH in the system was maintained at 7 with aq. 5 M NaOH. 
The stirring was 200 rpm for the first 24 hours of 
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culture, then 400 rpm until 33 hours of culture, and then 
700 rpm until 95 hours of culture. 

The resulting culture was adjusted to pH 4.5 with 10 % 
sulfuric acid and wet-sterilized by heating at 121°C for 60 
minutes to release the capsule component from the 
microorganism, and the majority of the microorganism was 
removed by centrif ugation , and the supernatant was 
repeatedly filtered through a 0.45// m membrane filter to 
remove the microorganism from it. The resulting filtrate 
was repeatedly subjected to ultrafiltration in a cross flow 
system until the remaining medium components were removed. 

For the ultrafiltration, an ultrafiltration membrane 
manufactured by Millipore (fractionation molecular weight: 1 
x 10 5 ) was used. The concentrate which did not pass through 
the ultrafiltration membrane was lyophilized to give 21 g 
extract based on the capsule polysaccharides per litter of 
medium . 

Example 2 F ragmentation of the capsular polysaccharides of 
the microorganism of the genus Klebsiella 

10 g of the capsule component obtained in the same 
manner as in Example 1 was dissolved in a buffer adjusted to 
pH 4.5, then subjected to gentle acid-hydrolysis at 121°C 
for 25 minutes, adjusted to pH 12.5 with 10 M sodium 
hydroxide, left at room temperature for 5 hours, and 
subjected to ultrafiltration in the cross-flow system 
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(ultrafiltration membrane with a fractionation molecular 
weight of IX 10 s , manufactured by Millipore) repeatedly 
until the decomposed products were removed. The 
concentrate was desalted through cation exchange resin and 
adjusted to pH 6.8 with sodium hydroxide and lyophilized to 
give about 7 g product resulting from fragmentation of the 
capsule component . 

Example 3 F ragmentation during the microorganism of the 
genus Klebsiella and recovery of the fragmented product 
The same procedure as in Example 1 was carried out 
until reciproshake culture. Then, the resulting culture, 
400 ml, was inoculated into 10 L jar fermenter containing 6 
L medium with the composition as shown in Table 3 sterilized 
in the same manner as in Example 1. The microorganism was 
cultured at 28°C for 86 hours with stirring under aeration 
while maintaining the pH in the system at pH 7 with 5 M aq . 
NaOH, where the aeration rate was 3.6 L/min. for the first 
21 hours of culture and 4.8 L/min. thereafter. The stirring 
was 250 rpm for the first 20 hours of culture, then 500 rpm 
until 36 hours of culture, and then 650 rpm until 86 hours 
of culture. 
Table 3 

(Medium Composition (weight-%)) 

glucose 2 % 

ammonium sulfate 0.06 % 
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potassium monohydrogen phosphate 0.15 % 

magnesium sulfate, 7H 2 O 0.05 % 

ferrous sulfate, 7H* O 0.003 % 

EDTA 2Na, 2H 2 O 0.01 % 

vitamin Bi 0.0005 % 

biotin 0.000006 % 

calcium pantothenate 0.001 % 

nicotinamide 0. 0005 % 

pH 7 



The resulting culture was wet-sterilized by heating at 
121°C for 20 minutes, and the microorganism was removed by 
centrif ugation . The resulting supernatant was repeatedly 
subjected to ultrafiltration in the cross-flow system until 
the remaining medium components etc. were removed. For the 
ultrafiltration, an ultrafiltration membrane manufactured by 
Millipore (fractionation molecular weight: ix 10 5 ) was 
used. The concentrate which did not pass the 
ultrafiltration membrane was lyophilized to give 9.6 g 
product based on fragments from the capsular polysaccharides 
per litter of medium. 

Measurement of inhibitory activity on the production of 

antigen-specific antibody 

1. Preparation of test samples 

Each product obtained in the Examples above was 
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dissolved in water at a concentration of 1 weight-% , and 
cation exchange resin was added to the resulting aqueous 
solution to convert counter ions in acid groups contained 
in the culture into hydrogen ions and then removed, and the 
filtrate was neutralized with sodium hydroxide to replace 
the counter ions by sodium ions. Thereafter, it was 
filtered through a membrane filter of 0.2// m in pore size 
and then lyophilized. Each of the test samples was 
subjected to the following experiments. 

Test Example 1 Measurement of inhibitory activity on the 
production of antigen-specific antibody 

An 8 week-old male mouse ( BDF1 , 5 to 6 animals /group ) 
was immunized by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of 2 mg aluminum 
hydroxide as adjuvant and 10 w g TNP-KLH as antigen 
prepared by reacting keyhole limpet hemocyanin with 
tr initrophenol . 

The fragment-based product from capsule 
polysaccharides, obtained in Example 3, was dissolved in 
physiological saline and 150// 1 of the solution was 
subcutaneously administered into the back of the above BDF1 
mouse at a dosage of 100 mg/kg. This administration was 
carried out 5 times in total on the day before immunization 
and 3 days after immunization. The control group was given 
physiological saline in place of the above polysaccharide 
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solution. Whole blood was collected 10 days later and 
determined for the amount of anti-TNP-IgE antibody produced 
in it . 

The determination of the amount of produced anti-TNP- 
IgE antibody was carried out according to the ELISA method 
reported by Ohomori, H., Immunol, Lett., 23: 251-256 (1990) 
, as follows. 

1. Preparation of rat-derived anti-mouse IgE antibody- 
coated plate: 

6HD5(r) (mouse IgE antibody derived from rat, 
manufactured by Yamasa Co., Ltd.) was diluted at a 
concentration of 20 u g/ml with Al buffer of Table 4 below 
and put to a 96-well plate in an amount of 50 u L/well and 
left at 4°C for 12 hours to be coated on it. The 
supernatant was removed and 250 u L of 0.2 weight-% BSA 
solution (bovine serum albumin) in Al buffer was added to 
each well and left at 4°C for further 12 hours for 
blocking. The supernatant was removed, and the plate was 
used in the subsequent test. 
Table 4 
(Al buffer) 

disodium phosphate, 12H 2 0 2.1 g 

monosodium phosphate, 2H* 0 0.59 g 

sodium azide 0.96 g 

magnesium chloride, 6H 2 O 0.195 g 
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sodium chloride 



5.6 g 



distilled water 



960 ml 



2. Treatment of the sample: 

The sample was diluted with 0.1 weight-% BSA solution 
in A2 buffer below at a concentration in such an suitable 
range as to enable the fluorescence measurement described 
below and then added in a volume of 50 u L to each well on 
the above plate, followed by being left at 4°C for 12 hours 
for reaction. The supernatant was removed, and the plate 
was washed twice with 0.01 weight-% BSA solution in A2 
buffer. Then 50# 1 of TNP-/9 -galactosidase solution at a 
suitable concentration (about a few u g/ml ) in 0.1 weight- 
% in A2 buffer of Table 5 below was added to each well and 
the plate was allowed to react at 4 °C for 4 hours. The 
supernatant was removed, and the plate was washed 3 times 
with 0.02 vol.-% Tween 20 in A2 buffer. 
Table 5 
(A2 buffer) 

Al buffer 100 ml 
sodium chloride 1.25 q 



To each well was added 100 u 1 solution prepared by 
diluting a stock solution of 10 mg/ml of 4-MUG 
(methylumbellif eryl- 0 -D-galactoside ) in DMF 
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(diemthylf ormamide ) 100-fold with 0.1 weight-% BSA solution 
in Al buffer. After reaction at 37°C for 45 minutes, the 
reaction was terminated by adding 100 u 1 of 0.1 M glycine 
buffer, pH 10.3 and then its fluorescence measurement 
(excitation wavelength of 365 nm, fluorescent wavelength 
450 nm) was carried out. 

All procedures described above were carried out under 
cooling on ice unless otherwise specified. 

To prepare a calibration curve, the same operation was 
carried out using anti-TNP-IgE antibody at known 
concentrations . 

The degree of inhibition of production of IgE antibody 
was calculated using the following equation. The results 
are shown in Table 6. 

Degree of inhibition of IgE antibody production (%) = 
[ (C - S)/C] x 100 

(where C is the amount of anti-TNP-IgE antibody 
produced in the control, and S is the amount of anti-TNP- 
IgE antibody produced in the group given the sample.) 
Test Example 2 

The degree of inhibition of production of anti-TNP-IgE 
antibody was determined using the same procedure as in Test 
Example 1 except that the extracted capsular 
polysaccharides, obtained in Example 1, was used, and that 
whole blood was collected 9 days after immunization. The 
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results are shown in Table 6. 
Test Example 3 

The degree of inhibition of production of anti-TNP-IgE 
antibody was determined using the same procedure as in Test 
Example 1 except that the fragmented product from capsule 
components, obtained in Example 2, was used, that the period 
of administration was from the day before immunization to 2 
days after immunization, and that whole blood was collected 
9 days after immunization. The results are shown in Table 
6. 

Test Example 4 Administration of the culture after antigen 
inoculation 

The degree of inhibition of production of anti-TNP-IgE 
antibody was determined using the same procedure as in Test 
Example 1 except that the fragmented product from capsule 
components, obtained in Example 2, was used, that the sample 
or physiological saline (control) was administered 4 times 
in total over 1 to 4 days after immunization and that whole 
blood was collected 9 days after immunization. The results 
are shown in Table 6. 
Test Example 5 Oral administration 

The degree of inhibition of production of anti-TNP-IgE 
antibody was determined by the same procedure as in Test 
Example 1 except that the fragmented product from capsule 
components, obtained in Example 2, was dissolved in 
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physiological saline and 150/z 1 of the solution was orally 
administered into a BDF1 mouse at a dosage of 100 mg/kg 4 
times in total from the day before immunization to 3 days 
after immunization, and that whole blood was collected 9 
days after immunization. The results are shown in Table 6. 
Test Example 6 

The degree of inhibition of production of anti-TNP-IgE 
antibody was determined by the same procedure as in Test 
Example 1 except that the fragmented product from capsular 
components, obtained in Example 2, was dissolved in 
physiological saline and 15Qv 1 of the solution was 
subcutaneously administered into a BKFl mouse at a dosage of 
50 mg/kg 4 times in total from the day before immunization 
to 3 days after immunization, and that whole blood was 
collected 9 days after immunization. The results are shown 
in Table 6. 

Results of Test Examples 1 to 6 

The average amounts (u g/ml ) of anti-TNP-IgE antibody 
and percents inhibition of production of the antibody, as 
determined for the test samples and the control in Test 
Examples 1 to 6, are summarized in Table 6 below. 
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As shown in the results of Test Examples 1 to 4 , the 
subcutaneous administration of the capsule component from 
the microorganism of the genus Klebsiella or its fragmented 
product inhibits production of anti-TNP-IgE antibody at 
higher degrees of inhibition. As can be seen from Test 
Examples 1 to Test Example 4, the inhibitory effects of 
these components on production of IgE antibody are similar 
regardless of whether administration of these components 
was initiated before or after immunization with the antigen. 

This indicates that the use of these components as an 
inhibitor of production of IgE antibody is extremely 
advantageous. Further, as shown in the result of Test 
Example 5, the inhibitory effect on production of IgE 
antibody has been achieved even by oral administration. 
This indicates that these components, even in the form of 
an oral agent, can be used as an inhibitor of production of 
IgE antibody, and thus as an agent for preventing or 
treating I type allergies. 
Test Example 7 Antigenicity test 

Serums obtained from the groups (each of 5 to 6 
animals) of BDF1 mice used in Test Examples 2 and 3 were 
mixed in equal volumes. The antigenicity of these serums 
was examined using Passive Hemaggulutination method (tannic 
acid method) described on pages 125 to 126 in "Menekigaku 
Jikken Nyumon" (Introduction to Experiments in Immunology) 
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published by Gakkai Shuppan Center. As the positive 
control, a mixture of 100 u g ovalbumin and 2 mg aluminum 
hydroxide as adjuvant was injected intraperitoneal ly into an 
8-week-old male BDF1 mouse and serum from blood collected 9 
days later was used. As the negative control, phosphate 
buffered saline was used in place of ovalbumin, and serum 
was obtained in the same operation. The results are shown 
in the following table. 
Table 7 

Intact 1/2-fold 1/4-fold 
serum dilution dilution 

Negative control - 

Positive control + + + 

Serum from Test Example 2 - 

Serum from Test Example 3 - - - 

As shown in Table 7, no antigenicity was observed in 
the capsule component of the microorganism of the genus 
Klebsiella or in its fragmented product. Accordingly, 
inhibitor of production of IgE antibody of this invention 
is considered to be highly safe in this respect too. 
Example 4 C ulture of the microorganism of the genus 
Klebsiella and recovery of capsule component 

100 ml medium with the composition as shown in Table 8 
was introduced into a 500 ml flask and wet-sterilized by 
heating at 121°C for 20 minutes. The microorganism was 
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inoculated via a loop of platinum into the medium and 
subjected to reciproshake culture at 28°C for 3 days with 
shaking at 110 strokes/min. 100 ml medium with the 
composition as shown in Table 9 was introduced into a 500 
ml flask and sterilized in the same manner as above, and 1 
ml of the above culture was inoculated via a loop of 
platinum into the medium and subjected to reciproshake 
culture at 28°C for 1 day with shaking at 110 strokes/min. 

The resulting culture, 300 ml, was inoculated into 15 L 
jar fermenter containing 8 L medium with the composition 
shown in Table 10 sterilized in the same manner as described 
above, and then cultured for 96 hours at 28 °C , where the 
medium was stirred at 200 rpm for the first 36 hours of 
culture and then at 400 rpm until 96 hours of culture. 
Aeration was carried out at 1.5 L/min. for the first 48 
hours of culture and then at 4 L/min. until 96 hours of 
culture . 



Table 8 

Medium Composition (weight-%) 

glucose 2 % 

polypeptone 0.1 % 

potassium monohydrogen phosphate 0.1 % 
magnesium sulfate, 7H 2 0 0.05 % 

vitamin B, 0.0005 % 

\ 
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biotin 

calcium pantothenate 
nicotinamide 
calcium carbonate 
pH 

Table 9 

Medium Composition. (weight-%) 
glucose 
polypeptone 

potassium monohydrogen phosphate 
magnesium sulfate, 7H 2 0 
vitamin Bi 
biotin 

calcium pantothenate 

nicotinamide 

pH 

Table 10 

Medium Composition (weight-%) 
glucose 
polypeptone 

potassium monohydrogen phosphate 
magnesium sulfate, 7H 2 0 
ferrous sulfate, 7H a O 
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0.000006 % 
0.001 % 
0.0005 % 
1.0 % 
7 



2 % 

0.15 % 
0.15 % 
0.05 % 
0.0005 % 
0.000006 % 
0.001 % 
0.0005 % 
7 



4 % 
0.2 % 
0.15 % 
0.05 % 
0.003 % 
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EDTA 2Na, 2H 2 O 
vitamin Bi 
biotin 

calcium pantothenate 
nicotinamide 
calcium carbonate 
PH 
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0.1 % 
0.0005 % 
0.000006 % 
0.001 % 
0.0005 % 
1.5 % 
7 



The resulting culture was wet-sterilized by heating at 
121°C for 20 minutes, and the microorganism was removed by 
centrifugation. The precipitates formed by the addition of 
acetone to the supernatant were washed with 70% aqueous 
acetone and then lyophilized whereby 19 g component 
containing fragments from capsular polysaccharides per 1 
liter of medium was obtained. 

For purification, 20 g of the resulting component was 
dissolved in 500 mi of 0.1 M citrate buffer, pH 4.5 and 
heated at 121 C C for 10 minutes under wet conditions and 
the insolubles were removed by centrifugation. The 
supernatant was passed through a 0.45// m membrane filter 
and the filtrate was subjected repeatedly to ultrafiltration 
in the cross flow system until low molecular components 
etc. were removed. For the ultrafiltration, an 
ultrafiltration membrane manufactured by Millipore 
(fractionation molecular weight: 1* 10 4 ) was used. 
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Sodium hydroxide was added at a concentration of 0.01 M 
to the concentrate which did not pass through the 
ultrafiltration membrane and then stirred at room 
temperature for 6 hours. The supernatant from which 
insoluble components were removed by centr if ugation was 
subjected to ultrafiltration in the cross flow system 
repeatedly until low molecular components etc, were removed. 

For the ultrafiltration, the ultrafiltration membrane 
manufactured by Millipore (fractionation molecular weight: 1 
x 10 4 ) was used. The concentrate which did not pass through 
the ultrafiltration membrane was passed through cation 
exchange resin, then neutralized with 1 M sodium hydroxide, 
passed through a 0.2a m membrane filter, and lyophilized 
whereby 8.0 g purified product was obtained. 
Example 5 L ow molecular weight fragment #1 

2 g of the product of Example 4 containing fragments 
from capsular polysaccharides was dissolved in 400 ml 
distilled water, and 0.04 g EDTA-2 Na and 0.04 g ferrous 
sulfate 7H 2 0 were added to it under vigorous stirring. 5 
minutes later, the solution was adjusted to pH 1.5 with 5 M 
aq. HC1 , then introduced into a dialysis membrane tube with 
a fractionation molecular weight of 10,000 and dialyzed 
until low molecular components were completely removed, and 
the dialysate was neutralized with 1 M aqueous sodium 
hydroxide and lyophilized. 
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The molecular weight was found to be 80,000 by HPLC. 
Example 6 Low molecular weight fragment #2 

2 g of the product of Example 4 containing fragments 
from capsular polysaccharides was dissolved in 400 ml 
distilled water, and 0.8 g EDTA-2 Na and 0.8 g ferrous 
sulfate 7H 2 0 were added to it under vigorous stirring. 30 
minutes later, 0.8 g EDTA-2 Na and 0.8 g ferrous sulfate 
7H 2 0 were further added to it under vigorous stirring. The 
solution was adjusted to pH 1.5 with 5 M aq . HC1 , then 
introduced into a dialysis membrane tube with a 
fractionation molecular weight of 10,000 and dialyzed until 
low molecular components were completely removed, and the 
dialysate was neutralized with 1 M aqueous sodium hydroxide 
and lyophilized. 

The molecular weight was found to be 15,000 by HPLC. 

Test Example 8 

An 8 week-old male mouse (BDFl, 7 to 8 animals/group) 
was immunized by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of lu g of TNP-KLH 
and 1 mg aluminum hydroxide. 

Each of the low molecular weight products #1 and #2 
obtained above was dissolved in physiological saline and 
150// 1 of this solution was subcutaneously administered 
into the back of the above BDFl mouse at a dosage of 100 
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mg/kg 4 times in total from the day before immunization to 2 
days after immunization. For the control group, 
physiological saline was used in place of the above 
polysaccharide solution. 9 days later, blood was collected 
from the bottom of the eyes, and the degree of inhibition of 
production of anti-TNP-IgE antibody was determined. 

The average amounts ( u g/ml) of anti-TNP-IgE antibody 
produced and the degree of inhibition of production of the 
antibody, as determined for the samples and the control, are 
shown in the following Table 11. 
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Test Example 9 

An 8 week-old male mouse (BDF1, 8 to 9 animals/group) 
was immunized by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of 7 u g of TNP- 
OVA and 1 mg aluminum hydroxide. 

The product of Example 4 was dissolved in physiological 
saline and 150# 1 of this solution was subcutaneously 
administered into the back of the above BDF1 mouse at a 
dosage of 100 mg/kg 4 times in total from the day before 
immunization to 2 days after immunization. For the control 
group, physiological saline was used in place of the above 
polysaccharide solution. 9 days later, blood was collected 
from the bottom of the eyes, and the degree of inhibition of 
production of anti-TNP-IgE antibody was determined. 

The average amounts (ng/ml) of anti-TNP-IgE antibody 
produced and the degree of inhibition of production of the 
antibody, as determined for the sample and the control, are 
shown in the following Table 12. 
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Test Example 10 

An 8 week-old male mouse (BDF1, 5 animals/group) was 
immunized by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of 10 u g of 
TNP-KLH and 1 mg aluminum hydroxide. Further, the animal 
was subjected on day 21 after immunization to secondary 
immunization by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of 3 w g of TNP- 
KLH and 1 mg aluminum hydroxide. 

The product of Example 4 was dissolved in physiological 
saline and 150 u 1 of this solution was subcutaneously 
administered into the back of the above BDF1 mouse at a 
dosage of 100 mg/kg 4 times in total from the day before 
immunization to 2 days after immunization. For the control 
group, physiological saline was used in place of the above 
polysaccharide solution. 9 days later, blood was collected 
from the bottom of the eyes, and on day 6 after secondary 
immunization, whole blood was collected, and the degree of 
inhibition of production of anti-TNP-IgE antibody was 
determined . 

The average amounts ( u g/ml) of anti-TNP-IgE antibody 
produced and the degree of inhibition of production of the 
antibody, as determined for the sample and the control, are 
shown in the following Table 13. 
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Test Example 11 

An 8 week-old male mouse (BDF1, 8 to 9 animals/group) 
was immunized by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of 7 u g of TNP- 
KLH and 1 mg aluminum hydroxide. Further, the animal was 
subjected on day 21 after immunization to secondary 
immunization by intraperitoneal injection of 0.2 ml 
physiological saline containing a mixture of 3u g of TNP- 
KLH and 1 mg aluminum hydroxide. 

The product of Example 4 was dissolved in physiologica 
saline and 150^ 1 of this solution was subcutaneously 
administered into the back of the above BDF1 mouse at a 
dosage of 100 mg/kg 5 times in total from the day before 
secondary immunization to 3 days after secondary 
immunization. For the control group, physiological saline 
was used in place of the above polysaccharide solution. 9 
days later, blood was collected from the bottom of the eyes 
and on day 6 after secondary immunization, whole blood was 
collected, and the degree of inhibition of production of 
anti-TNP-IgE antibody was determined. 

The average amounts ( u g/ml) of anti-TNP-IgE antibody 
produced and the degree of inhibition of production of the 
antibody, as determined for the sample and the control, are 
shown in the following Table 14. 
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CLAIMS 



1. A composition for inhibiting the igE antibody 
production and response in vivo comprising a capsule 
component of a microorganism selected from the group 
consisting of Klebsiella oxytoca and Klebsiella pneumoniae, 
or a fragment thereof produced by the treatment of said 
capsule component with an acid, a base or a reducing agent, 

2. The composition of claim 1 wherein said 
microorganism is Klebsiella oxytoca TNM3 FERM BP-4669. 

3. The composition of claim 1 or 2 wherein said capsule 
component is a polysaccharide having a repeating unit of the 
formula: 

- 2)-a-l-Rhaj,-(l->2>-<r <D-Cic^-(l-3)-i3 -D-Cal^-(lr*3)-a -0-ClcUA r (l-2)"fl -L-Rhajr<l-V 

4 
t 

a -L-Rhaj, i 



wherein L-Rha is an L-rhamnose residue, D-Gal is a D- 
galactose residue, D-Glc is a D-glucose residue, and D- 
GlcUA is a D-glucuronic acid residue, and the numerals in 
the small brackets indicate the positions of the glycoside 
linkages, said repeating unit being composed of the 
respective monosaccharide residues in molar proportions of 
0.8 to 1.2 for Rha (1 - ; 1.6 to 2.4 for - 2) Rha(l- ; 0.8 
to 1.2 for - 2) Glc(l^ ; 0.8 to 1.2 for -3Gal(l- ? and 0.8 
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to 1.2 for - 3) GlcUAO-^ respectively. 

4 
t 

4. The use of a composition of any one of claims 1-3 in 
the prophylaxis or treatment of the Type I allergy in a 
mammal . 

5. A pharmaceutical composition for use in the 
prophylaxis or treatment of the type I allergy in a mammal 
comprising a composition of any one of claims 1-3 in 
admixture with a pharmaceutical^ acceptable carrier or 
excipient . 

6. The pharmaceutical composition of claim 5 suitable 
for parenteral administration. 

7. The pharmaceutical composition of claim 5 suitable 
for oral administration. 



INTERNATIONAL SEARCH REPORT 



Into ional application No. 

PCT/JP 98/00029 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: A61K 31/715, A61K 35/74 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: A61K, C08B 



Documentation searched other than minimum documentation to the extern that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EP0D0C, WPI, PAJ, MEDLINE, EMBASE. CA 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 9639155 Al (TAYCA CORPORATION), 
12 December 1996 (12.12.96) 



EP 0308279 Al (LIPHA, LYONNAISE INDUSTRIELLE 
PHARMACEUTIQUE), 22 March 1989 (22.03.89) 



1-7 



1-7 



| 1 Further documents are listed in the continuation of Box C £yj See patent family annex. 



♦ Special categories of cited documents: 

"A" document defining the general state of the art which is act considered 

to be of particular relevance 
"E* erlier document but published on or after the international filing date 

"L* document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the uuernahanai filing date but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

'X* rinntmimt of particular relevance: the claimed usventton cannot be 
considered novel or r *" t * ri * be considered to involve an inventive 
step when the document is taken irione- 



* Y * document of particular relevances the d* 1 *?"*** invention cannot be 
considered to involve en inventive step when the rtnnimrm is 
combined with one or more other such documents, such t 
being obvious to a person skilled In the art 

*<&* document member of the same patent family 



Date of the actual completion of the international search 



22 April 1998 



Date of mailing of the international search report 

10. 06. 



Name and mailing address of the ISA/ 

European Patent Office, P.B. 58 1 8 PatcnUaan 2 
AMI NL-2280 HV Rijswijk 

M/MM Tel. ( *■ 3 1-70) 340-2040, Tx. 31 65 1 cpo til, 
Fax:( j 31-70)340.3016 



Authorized officer 



CAROLINA G6MEZ LAGERL6F 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 

02/04/98 


International application No. 

PCT/JP 98/00029 


Paient document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



WO 9639155 Al 12/12/96 EP 0775490 A 28/05/97 



EP 0308279 Al 22/03/89 



Form PCiyiSA/210 (patent family annex) (July 199J) 



AU 2107788 A 09/03/89 

DK 497088 A 09/03/89 

FR 2620130 A,B 10/03/89 

JP 1104182 A 21/04/89 

OA 8948 A 30/11/90 

PT 88439 A 31/07/89 



